Subpopulations of spleen cells from scrapie virus-infected mice were used to determine the average virus content of infected cells in vivo at a time when virus was rapidly increasing in titer in lymphoreticular tissues. Comparison of the mean lethal doses of lysed to intact cells indicated averages of 2 to 6 infectious units per infected cell. In another experiment, preparations of cytoplasmic nucleic acids extracted from spleen cells of infected mice had no detectable infectivity, which suggests that the transmissible form of the virus is not a free nucleic acid.
Multiplication of scrapie virus occurs early in lymphoreticular tissues of experimentally infected mice (9) . However, identification of virus-infected lymphoid cells by immunological, cytohistological, or tissue culture procedures has not yet been possible. Recently reported results obtained with subpopulations of mouse spleen cells separated on the basis of their buoyant densities by sedimentation in discontinuous gradients of isotonic albumin suggested that at least one class of spleen cells was associated with a high specific infectivity for scrapie virus (13) . In the experiments to be described, several subpopulations of spleen cells from scrapie virus-infected mice were used to determine the average virus content per infected cell in vivo at a time when the virus titer in the spleen was rapidly increasing (9) . In addition, the infectivity of cytoplasmic virus from spleen cells was measured, including extracted nucleic acids, to examine the question of a possible viroid nature of scrapie virus (6 tions of albumin were prepared with N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid-buffered saline (14) . Patho-ocyte 5 is an isotonic solution containing about 35% bovine albumin (sp gr 1.100). Details of the gradient are illustrated in Fig. 1 . Cells of each fraction were suspended in 5 ml of Hanks balanced salt solution (BSS), sedimented at 200 x g, resuspended in 0.5 ml of BSS, and counted.
Assay of virus-infected cells and cell lysates. Intact cells were adjusted to an initial concentration of 106/ml and then diluted 10-fold serially in Hanks BSS containing 1% (vol/vol) Path-o-cyte 5 albumin and antibiotics. Mice were inoculated intracerebrally with 0.03 ml of dilutions; 10 mice were used per dilution. Lysates of equal numbers of cells were prepared by sonic disruption with a Biosonik III system at 70% maximum output at 4 to 6 C for 2 cycles of 1 min each. These were titrated exactly as above. The assay was evaluated according to criteria previously described (9) a Cells recovered from the albumin gradient shown in Fig. 2 , 39 days after inoculation with scrapie virus. TCS, total cell suspension (= cells on gradient). b LD50 per fraction (±SE). Calculation of LD50 by the method of Spearman and Karber and estimation of standard error as in Dougherty (8). sonically disrupted and the lysate was assayed for total available virus ( Table 2) . A cytoplasmic fraction prepared from another portion of cells contained 20% of the total virus. After sodium dodecyl sulfate-phenol extraction of the cytoplasmic fraction, the concentration of total nucleic acids was determined from absorbance at 260 nm to be 40 to 50 ,ug/ml. No infectivity (<0.01%) was recovered from sodium dodecyl sulfate-phenol-treated preparations. DISCUSSION Direct data on the multiplicity of scrapie virus in infected cells in vivo have not been previously reported. To examine this, cells from spleens of scrapie virus-infected mice were prepared intact and washed relatively free of tissue debris without the use of proteases or vigorous mechanical methods. Some of these cells were then further separated into subpopulations on the basis of their buoyant densities by sedimentation in gradients of isotonic albumin (13) . Infectivity analyses of intact and lysed cells revealed an average of 2 to 6 infectious units per infected cell.
These results were obtained with spleen cells from mice 39 days after inoculation with scrapie virus, which is a time when the virus titer is rapidly increasing in spleen and other lymphoreticular tissues (9). It is not known to what extent the results may be influenced by such factors as age and strain of mice, strain of virus, route of inoculation, and time after inoculation.
In addition, the experiment does not distinguish intracellular virus from that which may be absorbed, as discussed previously (13) . Results obtained from four groups of cells support the conclusion that an average of 2 to 6 infectious units of virus are associated with infected spleen cells at a given time. If true for scrapie virusinfected tissues in general, their low virus-cell content may partly explain failures to visualize the virus by electron microscopy and the ab- sence of detectable immune responses by infected host animals (10) . A similarly low order of magnitude was indicated for the virus content of scrapie virus-infected cells from mouse brain grown in vitro (3).
Infectivity was not found after phenol treatment of homogenates of scrapie virus-infected mouse brain (11) . However, infectious nucleic acid is not readily released from many viruses, and the association of scrapie virus with tissue components (12) may have further hampered its release and recovery. In this study, intracellular virus was extracted from spleen cells and treated with detergents and phenol. No infectivity ( <0.01%) was recovered, indicating that the disease could not be produced experimentally by a free nucleic acid isolated under the conditions used. Release of a scrapie viral nucleic acid may require additional steps aimed at dissociation of a complex. These results are in contrast to an important property of the potato spindle tuber viroid, which scrapie virus resembles in some general respects (6) . Potato spindle tuber viroid is a replicating ribonucleic acid without demonstrable coat proteins (4, 5) ; its infectivity can be quantitatively recovered after treatment with phenol solutions of similar concentration to that used here (7 
